THE PTEUYLOGRAPIIY OF OERTAIX AMERIOAY OOAT- 
SUOKERS AND O^YLS. 



By Hubert Lyman Clark. 



A RECENT exiimiiiation of ii mimber of Cuprimulgi and Striges for the 
purpose of studying their pteiylograpliical characteristics has proved of 
such interest that the results seem worthy of publication, although t ie 
work is necessarily only preliminary. In the carrying on of these studies 
1 have been placed under great obligation to Dr. R, AY. Shufeldt and 
Mr. F. A. Lucas, of AYashington, for many helpful suggestions, and to 
the National Aluseum for much of the material. For the rest of the 
material I am indebted to Air. F. A. AA^ard, of Rochester, and especially 
to Air. Frank B. Armstrong, of Brownsville, Tex., who has given me 
invaluable assistance. I am also under great obligations to Dr. AY. J. 
Holland, of Pittsburg, for the use of his valuable scientific library, 
without Avhich I should have been iilaced at great disadvantage. 

All of the specimens examined have been birds in the flesh, either 
fresh or alcoholic, as the use of skins for the study of x^terylography 
seems to be of questionable value. Owing to tlie fact that Striges have 
eleven primaries while Caprimulgi have only ten, I have adopted the 
somewhat radical change advocated by AVray* of numbering the 
primaries from the wrist outward instead of from the tip of the wiug 
inward, as is usual. Although I do not consider the plan wholly free 
from objections, it has been necessary to do this to avoid inextricable 
confusion in comparing the primary formnhe in the two gTOujis, for 
the real first primary of the owls is wanting in the Caprimulgine wing. 
For the same reason the central iiair of tail feathers is designated as 
number one and the outer pair five or six, as the case may be. 

As the four genera of North American Caprimulgi have all been exam- 
ined, I give first as complete a review of the pteiylosis of this group 
as the material at hand will warrant, with particular reference to 
each genus. After this is given an account of such owls as have 
been obtainable, and this is followed by a eomparison of the pterylog- 
raphy of the two groups and the conclusions to which I have been led. 
The work is, as already stated, only preliminary, and, of course, can 
only be completed by a study of all the imi:)ortant species of both 
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groups^ but it is lioped that tlie present article may not only serve as 
an introduction to sucli a woi k, but may also arouse more interest in 
the study of comparative pterylography, 

GAPRIMtTLGT. 

In Nitzsch's ‘^System dcr Pterylograpliie'’ there is given a fairly 
complete account of the pterylosisof Caprimuhjus europmis and further 
remarks on (7. longlpcnnis, forcipafuSy and spaliirnsy JEgothdcs novce 
hollandlWy Podargus gigosy and Xgetoniis (vfhereuSy but apparently the 
celebrated German had not examined our I^Iorth American species. 
Dr. Shufeldt has carefully described the pteryloses of Antrostomus 
and Cliordeiles in his memoir on the Macrochires,* and the former is 
figured. So far as I know these are the only important pax)ers which 
have yet appeared bearing directly on the x^terylograjhiy of the group 
unless we im^lude Steatoniis^ which has been examined and the ptery. 
losis figured by Garrod,t although it is not improbable that others may 
have escaped my search. 

The Oaprimulgi are remarkable for the variations shown in the 
pteryloses of the different genera, but the x^lau is similar in all the 
Korth American species and may be briefly summed u}) as follows: 
The whole head is fully covered with feathers, which are, however, 
arranged in more or less complete and often x^arallel longitudinal rows, 
forming on the forehead and crown definite x:>atterns, each genus hav- 
ing its own peculiar arrangement. From the head there extends back- 
ward dorsally the upper cervical tract which, dividing between the 
shoulders into two strong forks, extends to the end of the shoulder 
blades. The dorsal tract, which begins immediately behind this fork, 
shows great variation in its distinctness and extent, but is usually 
more or less forked at first and then, uniting into a single tract, runs 
baclvAvard to the i ootof the tail. Anteriorly it may unite its two branches 
with those of the cervical tract, thus inclosing a diamond-shaped 
spinal space, as best shown in PhalcvnoptllnSy or it may spread out more 
decidedly toward the sides and even send forward a few feathers almost 
to the humeral tracts, as is well shown in Chordcilcs vlrginunius. The 
humeral tracts are strongly defined, and the upper surface of the wing 
is very completely feathered, except for an evident apterium at the 
outer end of the hummus. The parapteruin is not always very evident, 
but usually connects the humeral tract with the feathers of the forearm, 
of which there are seven or eight more or less conijilete rows, the lower 
three or four being the secondary coverts, Avhile there are also two very 
strong rows of x)rimary coverts. Directly at the knee-joint is a promi- 
nent femoral tract, which, after crossing the tibia diagonally, extends 
part way along the posterior edge of the femur, although it never reaches 
as far as the dorsal tract. The pterylosis beneath is more uniform. The 
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Jovrer cervical tract forks at about the middle of the neck and each 
branch extends down over the side of the breast, where it is very broad 
and strong, and then (as it enters on the surface of the abdomen, or a 
little before) suddenly contracts to a strij) only two rows broad, which 
curves inward and ends a little in front of the anus. The hypopterum 
is generally very evident and connects the sternal tract with the ineom- 
])lete fourth row of under wing coverts. The lower surface of the wing 
is very slightly feathered, but there are two complete rows of primary 
and three of secondary coverts and an incomplete fourth row of the 
latter. The four genera agree also in the following details: 
Aftershafts present but weak. True down wanting. Oil gland not 
tufted. Primaries, 10. Eectrices, 10. Alula feathers, d. Seconda- 
ries, 12 or 13, but the wing is aquincubital. 

The larger wing and tail feathei-s are all peculiar in the length of the 
quill [calamus) and the corresponding shortening of the shaft [rliacls) 
which ends with the vexilhe. The four genera fall naturally into two 
groups, as follows: 

I. Secondaries, 12; tail not forked, the central pair of rectrices lon;u^est; rictal bris- 
tles very prominent; infra-mandibniar region sparsely feathered; no inner 
branch or tooth on the lower cervical tract. 

A. Only 8 complete longitudinal rows of feathers on the crown. Tarsus not 



feathered at all PnAL.ExoPTii.rs. 

B. Eight comi)lete rows, but tarsus feathered halfway down in front. 

Axtuostomus. 

0. Ten complete rows and tarsus not feathered Xyctidkomu.s. 

11. Secondaries, 13; tail forked, central pair of rcctrices shortest ; rictal bristles not 
evident; iuframandibular region well feathered; lower cervical tract with 
a prominent inner tooth. 

A. Ten complete rows on crown. Tarsus feathered in front Choudeiles. 



Genus P II A L .E N O.P T 1 L U S . 

Of this genus I have only had .the opportiinity’to examine one speci- 
men, but as that was in good condition, it probably illustrates correctly 
the pterylosis of the genus. As the primaries had been cut off, the 
formula fortheir comparative lengths can not be given, but there were 
12 secondaries. On each side of fhe head, along the edge of the rictus, 
there is a single row of long, stout, bristle-like feathers. Above this 
is a second row of smaller contour feathers and above this a third 
incomplete row of the same. From the base of the culnien (fig. 1) 
there run backward on each side two rows of contour feathers, so near 
together as to almost make a single row. For a short distance these 
double rows are about parallel, and then curving inward they unite 
for a short distance into a band three rows broad. On the crown they 
separate once more into four di.stinct rows, which, although somewhat 
curved, are almost i)arallel=*' for some distance, but unite again at 
the commencement of the cervical tract. Another I'ow begins on each 

* Used m the sense of being e(piidistant at all i)oinls. 
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side just behind the nostrils and runs backward into the cervical tract 
almost parallel to those first described. The fourtli complete row on 
each side coinineuces under the eye, near the angle of the month, and 
alter running forward a little way curves np and back and runs i)ar- 
allel to the others into the cervical tract. There is another incomplete 
row on each side, which begins about the middle of the upper eyelid 
and runs down the back of the head behind the ear, but does not seem to 
join in the cervical tract. The rows are closer together than in any of 
the other genera and curve as shown in iig. 1. The upper cervical tract 
is quite broad and is clearly and widely forked at the end. The dorsal 
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tract extends forward from the oil gland, in a rather narrow band which 
is forked in front and unites plaiidy with the cervical tract, thus inclos- 
ing a diamond-shai)ed spinal space. There are on each side of this 
fork a few scattered contour feathers, but they are not very evident. 
The femoral tract is clearly defined, but is not peculiar in any way, 
though on the femur between it and the dorsal tract there are many 
seatter(*(l contour feathers. There are also a few such feathers on the 
tibia, but there are none on the tarsus. The humeral tracts are strong 
and extending clear across the shoulders unite with the ventral tracts. 
The feathers on the chin and throat (fig. 2) are widely separated and are 
arranged in more or less longitudinal rows which converge in front to 
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unite at the base of the gonys. The lower cervical tract is broad and 
divides near the middle of the neck. The ventral tract contracts on 
the breast some distance before reacliiiig the posterior edge of the 
sternum and ends a little in front of the anus. There are scattered 
contour feathers on the belly and on the sides of tlie breast anterior to 
the hypopterum. 

Spccimeu examined. 



l-l 


Xann*. 


Collectiou. 


1 ^ 


riiahrnoptilua mittalli 


U. S. National Museum. 



Genus A N T R O S T 0 M U 8 . 

In generalj this genus seems to agree very well with rhalcvnoptllus. 
The ten i^rimaries give the following formula in comparative lengths: 
8—0, 7=10^ Gy o, 4, 3, 2, 1, and there are 12 secondaries. The pattern 
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of the head-feathering (fig. 3) differs from the preceding genus in the 
absence of the third row along the rictus; in tlm greater curvature and 
wider separation of the rov s and in a few other minor details easily seen 
on an examination of the plates. The upper cervical tract is broad at 
the start but becomes rapidly very narrow, while the rest of the upper 
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surface ngrees with Flialcvnoptilus^ altliougli the dorsal tract is miieh 
broader, and there appear to be no scattered contour feathers on the 
back. Ventrally Anirostomm differs from tlie ‘^Poor-wills’’ in a much 
greater sparseness of feathers on the chin (hg. 4) and in the continued 
breadth of the sternal tracts, which become narrower only as they enter 
on the surface of the abdomen. The feathering of the tibia does not 
end at the joint, but extends down on the tarsus iu front, more than 
half way to the toes. 

Specimens exa m i n ed. 



Xo. i Xame. 


Collection, 


! 

Condition, j 

1 


1 Aiitrostorana Yocifonis 

2 tlo 


. .. IT. S. Xational lUuseiim 

, . . IJrownsville, Tex 


Alcoholic. 1 
Fresh. 

1 







It will at once be seen from the above description and ligures that 
my observations on the pterylosis of this genus differ radically from 
those of Dr. Shufeldt.- In regard to this difference. Dr. Shufeldt 
assures me that he has compared his figure, since its publication, with 
other specimens and has found no changes necessary. He has, how- 
ever, A’cry kindly permitted me to examine his original drawings, and 
it is only fair to say that they do not differ so much from mine as do 
the figures in the plate. The latter seems to have been very carelessly 
executed, and so it is desirable to have a more accurate figure, which I 
hope is to be found above. 

(ieiiiis X Y C T 1 D It O U S . 

In this genus the wing is very much like Antrostomui^j as there are 
twelve secondaries, and the ten primaries give the following formula : 
8,9,7,10,0,5,4,3,2,1. 

On the head (fig. 5) we find an arrangement of the rows quite different 
from the other three genera. There is the usual double row running 
from the foot of the eulinen over the middle of the head, back to the 
cervical tract. Beside this and i)arallel to it are two single rows some 
distance from it and from each other. Tlu‘re is then a fifth complete 
row, running from tlie angle of the month beneath the eye, forward, 
then np and back over the upper eyelid, and finally into the cervical 
tract with the other four. From the inner side of this row a branch 
runs forward for some distance along the superior edge of the eye 
cavity. The row of rictal bristles is prominent, and there are a num- 
ber of contour feathers, filling the space between it and the fourth 
longitudinal row. The upper cervical tract is very narrow, while the 
dorsal tra(*t is rather broad. The si^inal space is not xory clearly 
defined, and there are several rows of strong contour feathers (with 
weaker ones scattered about) running at almost right angles to the 
dorsal tract, extending out from its anterior end. The femoral tracts 
are unusually well developed, and the tibim are feathered very 

* Jourual ol‘ the LiuDcau Society, xx, p. 290. 
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sparsely, but the tarsus is wholly bare. The humeral tract shows the 
remarkable peculiarity of not reaching entirely across the shoulder, 
but becomes almost obliterated at its anterior end. This was clearly 
shown in all the specimens examined. In the infra iimndibular region 
the feathering is even more scattered than in Anirostomus^ so as to 
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leave two very distinct and complete apteria (one on either side) and 
a less evident one in the center. The lower cervical tract (hg. (>) is 
very narrow and is deeply forked. The parai^terum is not very strong, 
and in one speeimen the hj'popterum nearly failed altogetlier. In all 
other resiieets, however, it seems to agree with Phakvnopillus, 





Specimens 


examined. 




Xo. ; 


Xame. 


1 

' ColltHnioii. 


Condition, 


1 


Nyctidromus albicollis 


.. T^. S. Xat. Mus 


Alcohcjlic. 




X vctuli’omiis albic ollis merrilli . . . 


.. nrowiisville, Tex 


Fresh. 


3 1 


do 


..1 ...do 


Do. 


4 






Do. 


5 ! 




..j do 


Do. 


6 


do 


..i do 


Do. 


7 




..i do 


Do. 






1 





Genus CHOKDKILKS. 

In all of the speeimens examined the primaries had been cut so that 
their formula can not be given, but there were 13 secondaries. On the 
head we see that the rictal bristles are so insigniheant as to leave in 
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tlio plucked bird very little trace of their presence. There is on each 
side of the crown the usual double row of feathers running backward 
troiu culmeii to cervical tract, and beside this, but at some distance from 
it, two widely separated parallel longitudinal rows. A fifth roAV runs 
across the extreme upper part of the eyelid with an outer branch down to 
the eyelid proper. The upper cervical tract is very broad in C. rirf/inla- 
nns (fig. 7), but in C, fexensis it is as narrow as in Anirostom us. In C, vir- 
(fiuianus the fork of the (‘ervi(*al tract is very strong, but that of the 
dorsal tract is very indistinct, while from each side of the latter there 
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extends a broad tract out and up over the back so as to connect very 
slightly with the broad humerals. In C, iexensis the dorsal tract is much 
like Anirosiomusj and there are no traces of the peculiar tracts, just 
described, on the sides of the back. In both species of how- 

ever, the femoral tracts arc normal and the feet are feathered half-way 
down on the tarsus in front. On the lower surface (fig. 8) the two species 
agree with FhaJwnopiilus, except that the infra-mandibular region is 
very well feathered and the lower cervical tract, dividing very far uj) 
on the throat, bears on its inner edge, close by the furcula, a very 
noticeable branch or tooth, while the sternal tracts are remarkably 
broad and strong. 

Sjycchtiens exam ined. 



Ko. 


Xame. 


Collection. 


Condition. 


1 

2 

3 


' riiordeiles virffini.anus 

(.’honleilea virffiiii.'mus heuryi 

1 Chordeilea texeiisis 


F. S. Xat. Mus 


Alcoholic. 
1 1)0. 

Do. 
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In regard to the ditlereuces in the dorsal tract as above given 
bet^yeen C, virgimanus aad C, texensis^ it is iirobable that an examina- 
tion of fresh material, which it was imjiossiblc for me to obtain, will 
show that they are not so great as I have indicated. Indeed, it is 
likely that good speciniens of C. texemls will show dorsal tracts similar 
to G, virginkiniuij as Dr. Shnfeldt found them so in the specimens 
which he examined.* 

STRIDES. 

In his System des Pterylographie, ^itzsch has given an account 
of the pterylography of some 21 species of owls, of which at least 
live are American, namely: Strlx virginiana (Bubo lArginianus), S. hra^ 
cligotus {Aslo accipitriuHs), S, asio {2rcgasco2)s asio), S, vgctea (Xgetea 
ngetca)y and cunicularla {^Speotgto cunicularki). Besides these, N, 
lapponica is closely allied to our Scotiaptex clnerea and Hghris flam- 
mea is represented in our Strlx pratimola. Aside from Xitzsch's work 
the only contribution to the pterylography of the owls which I have 
found is contained in some ‘‘jSTotes on the Anatom}^ of Speotyto cuni- 
cularia hypogma” by Dr. Shnfeldt,! in which is given a very complete 
and accurate account of the pterylosis of the burrowing owl j important 
differences between that form and the other owls being pointed out. 
As a rule, however, it may be safel}^ said that the owls show a striking 
uniformity in the arrangement of the feathers, of which the general 
plan is as follows : The head is more or less fully feathered above, and 
especially densely in front. The upper cervical tract usually com- 
mences broad, but rapidly becomes narrow, and forks between the 
shoulders more or less deeply. The dorsal tract is very incomplete 
anterioid}’^ and is only indistinctly connected with the cervical forks, 
but imsteriorly it becomes a strong single baud, which fol ks behind 
so as to more or less surround the oil gland. The humeral tracts are 
’Strong and usually broad and the parapterum is very evident. There 
are two complete rows of primary coverts, and on the forearm there are 
seven or eight rows of feathers, of which the lower three or four are true 
secondary coverts. The femoral tract is very strong and evident, run- 
ning obliquely across the upper end of the tibia from the knee, along on 
the posterior edge of the femur. The tibia and tarsus are usually very 
completely covered with feathers, and often the toes also. At the base of 
thegonys the infra-mandibular region is very thickly feathered, but this 
dense patch divides abruptly and either passes up on each side and runs 
along the ear-conch, as in those owls in which this conch is fully devel- 
oped, or, as in other species, disappears on the rami of the lower jaw. 
The rest of the chin and throat are very sjiarsely feathered in most owls, 
but in others it is fully covered. The lower cervical tract is narrow and 
is divided on the neck so as to x>ass down on either side to fo^an the strong 
sternals. It is also connected with the humerals, and especially with the 



* Jour. Linn. Soo., xx, p. 341. 
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triple row of small feathers on tho lower edge of the patagium, while all 
of the upper outer comer of the breast is usually more or less feathered. 
From the lower end of the sternal tract there runs a strong hook over 
to the hypopterum, which is itself very evident. There are two rows of 
primary and three or four of secondary under coverts. The ventral tracts 
(‘Oinmence on the breast^ usually near the furcula, and seem to be fused 
with the vsternals at first, but soon separate from them and run down on 
eith(‘r side almost to the anus, becoming very narrow on the belly. 
Strix shows a very peculiar modification of this typical form, in the 
fusion again of the sternal and ventral tracts at the posterior end of 
the former. The post-anal tract, comprising the under-tail coverts, is 
strong <and very conspicuous in the larger species. All of the speci- 
mens of Striges examined agreed in the following details: 

Aftershafts wanting. True down wanting. Oil gland not tufted. 
Primaries 11, the eleventh very small. Keetrices 12 (except MicroiHillas). 
Alula feathers 4. Wing aquineubital. 

As only nine species, representing eight genera, have been available 
for study they can not be very satisfactorily arranged in groups ptery- 
lographically, but when all the genera are examined such an arrange- 
ment may be possible. For the sake of convenience I have, however, 
divided the eight genera as follows: 

I. Head imiforiiily and thickly feathered above and sometimes below, although the 

lateral neck spaces reach nearly to the ears and the infra-mandibiilar 
region is sometimes sparsely feathered, often showing apteria along 
the rami of the lower jaAV. 

A. Rectrices 10 Mickopallas. 

B. Rectriecs 12. 

a. Upper cervical tract Avell forked ; ninth, eighth, and seventh primaries 

longest Speotyto. 

1). Upper cervical tract slightly forked; seventh, sixth, and eighth 2 >riinaries 
longest GeaucidiUxAi. 

II, Head not uniformly feathered, bnt usually shoAving longitudinal rows on the 

croAvu, and the infra-mandibular region is very sparsely feathered. 
A. sternal tract free from ventral at posterior end ; outer pair of rectriecs shortest, 
a. Linear arrangement of feathers near the center of the crown betAA'cen the 
eyes, but on account of their nearness to each other not showing 
aii3^ A'ery detinite }>attern ; loAver cerAical tract clearl3^ defined on the 

ehin SYPNiUaAi, 

h. Linear arrangement of feathers on the croAA u forming a definite pattern 
betAAeen the eyes or else not evident at all; lower cervical tract 
indistinct on the chin; ninth, eighth, and seventh xJi'iiiiaries longest. 

Asio. 

c. Linear arrangement of feathers on the sides of the crown, back of the e^^es. 
1. Tarsus fully feathered; seventh, sixth, and eighth jirimaries longest. 



Megascops. 

2. Tarsus only feathered in front halfway to the toes Gy.aixoglaux 

B. Sternal tract fused AAdth ventral behimi as aa^oII as in front; middle jAair of 
rec trices shortest. 

n. Ninth, eighth, and tenth iirimar.es longest Strix. 



Note. — The abov'o arrangeinent is not intended to shoAA^ any affinities between 
these genera, bnt simply to set out more prominently some of the differences. 
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C4emis M 1 C R O P A L L A S . 

Unfortunately, 1 have only had the opportuii ity to examine one speci- 
men of tins very interesting' genus of little o\y1s, but Mr. Lucas and 
Mr. Kidg’way have very kindly examined the skins of both J/. ichitneiji 
and jlL (jraifsonl in the National 31nsenm, and have thereby confirmed 
its chief peculiarity, namely, the presence of only ten rectrices. Indeed, 
the specimen which I examined had only nine, but there is a possibility 
that one had been lost ai'ciden tally. The primaries had been cut, and 
their formula can not be given, but there were only 13 secondaries. 
In the general pterylosis this genus differs from Asio accipitrinus 
(figs. 9 and 10) in the uniform feathering of the head above and below, 
except the naked space over the eye; in the narrowness and weakness 
of all the tracts, but especially the femoral; and in the somewhat less 
complete feathering of the toes, where the feathers are veiy hair like. 
The dorsal tract and tjje posterior end of the cervical were not easy to 
make out, but seemed to be like Asia. In fresh specimens, however, 
I should exi)ect to find the cervical tract scarcely forked and the dor- 
sal extending forward so as to almost meet it, as in Glaucidium. 

S})eci m en era ni i n ed. 



Condition 

Alcoholic. 



No. 



Collection. 



1 ilicropallas whitueyi TJ. S. Nat. Mus . 



Gemts SPEOTYTO. 

Although this genus shows some modification of the typical Strigine 
pterylosis, it did not seem necessary to ])ublish a figure, as one has 
already appeared with a full aecount of these differences in the Journal 
of ^lorphology for June, 1880, by Dr. Shufeldt. All the specimens 
which I have examined agree with the description there given, 
although really the width of the tracts is not so especially noteworthy 
when compared with our oth(*r owls as in coinjiarison with the figures 
of iS^itzsch. Indeed, I have not noticed in any of the owls which I have 
examined the extreme narrowness of the tracts to which Xitzsch called 
attention, although they may be narrower than those of the hawks and 
some other birds. The chief peculiarity of Speofpto lies in the uniform 
feathering of the whole head, more comjilete than in any other owl I 
have seen. This was especially clear in the young bird from the 
National Museum, where the sides of the head were more fully clothed 
than in the adults. The lateral neck spaces are broad and do not reach 
quite to the ear, as in other owls, but permit, instead, a slight union 
of the uj)per and lower cervical tracts on the sides of the head. In all 
other resi)ects Speoiijio agrees with Asio^ except that the tarsus is only 
feathered to the base of the toes, and that only in front. The eleven 
primaries rank as follows in length: 9 = 8, 7, 0 = 10, 5, 4, 3, 2, 1, 11. 

Proe. N. M. 94 30 
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Tbero are fifteen s(‘eoii(laries and twelve retriees, but of tlie latter one 
bird from the Xatiomil Mnsenin (Xo. 80253) possessed thirteen. 



i>p ecUnens cxa min ed . 



No. 


Name. 


Collection. 


Condition. 


] 

2 


1 

Si>eotyto cuiiiciilaria. hypoga*a 


IT. S, Nat. Mas 

' do ... . 


Alcoholic. 

do. 

do. 

Fresh. 

do. 


4 

5 


Siu'ot.vto ruiiiciilaria liypo^a^a (young) . 

Speotvto ciiuicularia li’ypogjea /. A. 

(io 


do 

15l•0^VllSVille 

do 


G 


do 


fin 


do. 

i 







Nitzseh says of S, ciimcularia that it has twenty fonr reiniges, of 
which ten are on the hand; the first equals the fifth; the second 
between the fourth and fifth; the third somewhat longer than the 
fourth.’^ Since he does not mention the real first primary, it is neces- 
sary to add one to each of these figures in order- to get the formula as 
he meant it. Eeversiiig the notation, it then becomes 8, 7, 9, G=10, 5, 
4, 3, 2, 1, 11, which agrees substantially with what I have given. 
Althougli iSdtzsch allows the genus only fourteen secondaries, both Dr 
Shufeldt and I found fifteen. 

Genus G L A U C 1 1) I U M . 

The pterylosis of this genus is very similar to that of Micropallas and 
^peofi/to, but the infra-mandibnlar region is not at all thickly feathered 
and there are distinct apteria along the rami of the lower jaw. The 
upper cervical tract is broader than usual and posteriorly divides so 
very slightl}^ that the fork is not clearl^^ defined at all, while the dorsal 
tract extends farther forward than in Asio, although it does not quite 
reach the end of the cervdcal. The humeral tracts are not very broad, 
being narrower than the upper cervical. The femoral tract is well 
developed and the tarsus is feathered only as far as the somewhat hairy 
toes. Beneath Glancidmm agrees closely with AslOj although the ven- 
tral tracts are not quite so clearly marked on the breast. The formula 
for the primaries is as follows: 7, 6, 8, 5, 4=9, 3, 2, 1, 10, 11. Two of 
the specimens examined had fourteen and the other two fifteen, second- 
aries, while there are, as usual, twelve rectrices. 



Specimens examined. 



No. 


Name. 


Collection. 


Condition. 


1 


Glaucidinni plmlamoides 


Brownsville, Tex 


Fresh. 


2 


do 


do 


do. 


3 


do 


do 


do. 


4 


do 


do 


do. 









Genus 8 Y R N 1 1 M . 

The only specimen of this genus which I have examined agrees very 
well in the general ])terylosis of the body with Asia aceipitrinus^ but dif- 
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fers on the head iu a few details. The lowei’ cervical tract ivS clearly 
defined on the chin instead of being* indistinctly scattered, while on 
the crown the longitudinal rows are so close together and so similar 
that the general effect is like the uniform feathering of S2)eotyto. The 
feet are fully feathered to the base of the toes and the latter are more 
or less feathered above. The wings had been clipped but there were 
apparently sixteen secondaries. 



A*>pcchneti cxamimd. 



Ko. Xame. 


Collection. 


Condition. 


1 Syrniiim iielmlosmn 


U. S. Xat.Mus 


Alcoholic. 



Genus A S I O . 

This genus seems to me to show, best of all the owls I have exam- 
ined, the tyi)ical Strigine pterylosis, and this is especially true of A, 
iiCGi])ltrlnus. The dense feathering of the anterior part of the headj 
the apterinm above the eye; the four distinct longitudinal rows on the 





PTERYLOSIS OF ASIO ACC'IPITRINUS. 



crown, a pair on each side; the broad upper cervical tract rapidly nar- 
rowing and deeply forked; the strong humeral tract and parapternm 
on each wing ; the rather weak dorsal tract indistinct at first, but clearly 
defined posteriorly and forking to include the naked oil gland; the 
strong femorals with numerous scattered feathers between them and 
the dorsal; the feathering of the feet almost to the claws; the very 
sparsely feathered infra-mandibular space; the deeply forked lower 
cervical tract; the very evident contour feathers on the upper outer 
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part of tlie breast, and cliietly the complete separation on the breast 
of the sternal and ventral tracts, all make u]) the typical ])terylosis of 
the ovls and are clearly shown in fi^s. 0 and 10. Asio uAlsonkuins 
does not show ttese ])oints as well, or at least the speeimens which I 
was able to obtain did not show them, but as they were not in very 
^'ood condition it is possible that perfect material will show more com- 
plete agTcement with ((cci 2 )itrimis. The species of wilsonianus 

examined did not show clearly the longitudinal arrangement of 
feathers on the crown, although the head was not uniformly feathered 
as in Speotyto; the femoral tract was no longer a true femoral, but 
scarcely reached the femur at all, being confined to the back of the 
tibia (this may be easily understood by imagining the femoral tract in 
fig. 10 to be moved down on the tibia one-eighth of an inch nearer the 
tarsus) 5 on the front of the tibia the featheilng was so very dense that 
there was a very distinct tract there. The two species agreed in pos- 
session of fifteen secondaries and in the following formula for the prima* 
ries: 9, 8, 7, 10^0, 5, 4, 3, 2, 1, 11. 



Spt’ci ))f en s ex a m in ed. 



X^aiue. 


Collection. 


( 

Condition. 


Asio Wilsonian us 

do 

Asio accijjitrinus 

do 

do 


Brownsville, Tex ... 

do 


.. Fresh. 

.. Alcoholic. 
-- Fresh. 

. . do. 

do. 


<lo - 


do 


do. 






. . do. 



Xitzsch says of Strlr hracJiyotus: ‘‘Twenty-four reiniges, the second 
the longest, the first somewhat shorter than the third/’ Making the 
same addition and reversion as we found necessary under S 2 )eot y to, this 
formula becomes 9, 8, 10, 7, G, 5, 4, 3, 2, 1, 11, which is almost the same 
as that I have given. He only credits the genus with fourteen second- 
aries, while 1 have always found one more. 

Geuiis JMEGASCOPS, 



Except for the peculiar difierence in the arrangement of the longi- 
tudinal rows on the head, the pterylosis of tliis genus is very much 

like that of H.sm. This difference is very 
well shown in the plates and may be brietly 
characterized thus: In A.sio the longitudi- 

nal rows are central, while in Megascops 
they arc lateral. On the infra-mandibular 
space the feathers are more numerous in 
the screech owls, but other distinctions are 
not obvious. There are fourteen second 
aries, and the eleven primaries rank as fol- 

Shovving arrangement oflongitudinal rows. , _ a t mi 

lows: 7=G, S, 5, 9, 4, 3, 2, 10=1, 11. The 
feet were more heavily clothed in feathers, though the same surface was 
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covered, in the specimen from York State than in l<ennicottL and 
in the latter more than in mccalUL 



Specimens exam ined. 



Xo. 


X’aiiie. 




Collection. 


Condition. 


1 


Me gas cops asio 




. . PittHbnrg, Pa 


.. Fresh. 


o 






. . ]i(»chest(0’. X'. Y 


do. 


3 


Megascops asi<> me callii 




. . Prown.sville, Tex... 


do. 


4 


Megascoi»s asio keiiiiicotti.. . 




j. U. S.X'at.Miis 


. - Alcoholic. 



Nitzsch says of ISeops anw : ‘^Twenty-two reniiges * * * the 

fourth the longest, the third equal to the sixth, the second to the 
seventh, and the first scarcely to the ninth/’ This gives the formula 
7,G,8=5, 9=4,3,2,10,1,11, whicli isabout wliat Ihave given. He only 
allows twelve secondaries, while I have always found fourteen. 

Oeuus GYMNOGLAUX. 

Among the other owls from the National Huseum, there Avas a rep- 
resentative of this genus from Puerto Eico, but its specific identity was 
not known. It agreed in nearly all i>articulars Avith Megascops.^ the 
only important difference being in the feathering of the feet. The 
longitudinal rows on the head were arranged as in Megaseops^ although 
they were not quite so (dearly defin ed. The tibia was heavily feathered 
in front, but the tarsus Avas only clothed about half-way down and Avas 
bare on the sides and behind, so that it was more extensiA^ely denuded 
than in any other owl examined. The primaries had unfortunately 
been cut, so that tludr formula can not be given, but there seemed to 
be only thirteen secondaries, a small number for an owl. 



Specimen examined. 



X’o. j 


Xame. 




Ccdlectiou. 


Condition. 


1 


1 

! Gyninoglaux sp. ? 


r. ; 


S.Xat. AIus 





(ieuiis STKIX. 

This genus shows a greater A^ariation from the normal OAvl-type than 
any other of which I know and would deserve a figure if it had not already 
been so well figured by Nitzsch. It difiers from A^/o in the folloAving 
particulars: The head is more uniformly feathered above and shows no 
signs of longitudinal roAvs, but the iufra-mandibular region is scarcely 
feathered at all, except for the A^ery narrow lower cerAUcal tract, which 
begins at the base of the gonys and extends nearly to the furcula before 
forking widely. It is, however, slightly divided for some distance 
before it actually forks, so that the upper x>art of each branch is abruptly 
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wider tlian tlie lower, although there is no true inner branch given off. 
The upper cervical tract is very narrow, while the Immerals are nar- 
rower than in any other genus and the x)arax)terum is weak. The 
femorals are strong, but very diffuse, and are scattered over most of the 
femur. The feet are not feathered quite to the toes, but the latter are 
very hairy. The sternal tract is fused with the ventral, not only at its 
origin near the fiircula, but also at the other end of the breast, so that 
the tracts are really one; very broad on the sternum, and containing a 
longitudinal apterium, and becoming abruptly narrow on the belly. 
The hyxDopterum is very strongly marked, and the hook connecting it 
with the sternal tract is composed of larger feathers, and they are much 
more numerous than in the other owls. Indeed, the whole breast is 
much more thickly feathered than in Another remarkable 

peculiarity is the formula for the comparative lengths of the rectriees. 
In all the other owls the middle pair of tail-feathers is the longest and 
the external pair shortest, so that the formula is.l, 2, 3, 4, 5, 0. In Strix^ 
however, this is exactly reversed, the outer i^air being the longest and 
the formula reading (1, 5, 4, 3, 2, 1. There are lifteen secondaries and 
the primaries rank as follows : 0, 8, 10, 7, G, 5, 4, 3, 2, 1, 11. 



/Sj)ec i men s ejra m i n ed. 



No. 


Name. 


Collection. 


Condiliou. 


1 


StriN - -- - 


Brownsville, Tex 


Fresli. 




do 


do. 




1 

1 





Xitzsch flammca: ‘'Twenty-four remiges, the three first 

about equally long, but the second is really the longest.” This formula 
is the same as what I have just given. There are, however, fifteen 
secondaries, instead of fourteen, as Xitzsch says. 

COMr ARISON OF THE TWO GROUPS. 

Before entering on a detailed comparison of the two groups which 
we have been examining, it will set some of the facts more clearly 
before us if we arrange them in tabular form. 



Comparison of the (jroups. 



Group. 


Number 
of pri- 
marie.s. 

10 

11 


Number 
of fcatli 
era in the 
alula. 

3 

4 


Aft.Tsl.nlt. , Trne.lotrn. 

1 " i 


Condition of 
wing. 


Caprnnulgi 

Slriges 


Present Bare AVanting 

AVaiitino ....do do 


Aquincubital. 

do. 
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Comparison of ihc genera. 



G 



eiius. 



I’tcrylosif* <>f tin* crown. 



liictal bristles. Priniary Inriiiuln, 



Pliala^ioptilns 
Aiitrostonnis - 
2Cy<-litlroiu( s . 

Ghordeiles 

Microi)allas. . . 

St eot vlo 

Glaucidinin. - . 

Asio 

Syrniuin 

Meirasrops. . . . 
Gyiimo^lanx. . 
Strix 



Loniiitudinal rows 

.do 

do 

do 

I Unilorm 

do 

d.) 

I Longitudinal rows 

Tdo 

do 

do 

I’nilorm 



Present 

...do 

. . . do 

Wanting 

. . . .do 

...do 

...do 

..-.do 

y.v.'.y.v. 

...do , 

...do I 



8^9.7—10, G, 5, 4, n. 2,1- 

8. 9.7.10, G.f), 4, ;t.2, 1. 

10.9.8, 7,G, 5. 4. 9, 2,1. 

9- 8.7.G GO. 5. 4,3,2, 1.11. 
7, G, 8, .5. 4. 9.3, 2. 1.10. 11. 

9, 8, 7, 10.--G, 5,4. 3,2, 1,11. 

7,0, 8, 5, 9,4,3,2.10. 1. 11. 

9.8, 10, 7, 6, .’1,4, 3,2, 1, 11. 



(ten us. 


Xninbor 
(tt seroml 
aries. 


PhnliPiiopf ilns 


12 


Antrostoinus 


12 


Xyclidroiuus 


12 


(’liordeiles 


13 


^Micropjillas 


13 


Speotvto 


15 


(ilant idinni 


14 or 15 


Asio 


15 


Svrniiiiii ; 


10 


^iegasoopa 


14 


Gymnoglaux 


13 


Strix 


15 



Pterylo.sis of tlio feet. 



Pare 

'I'arsns feathered halfway down in front 

Pare ' 

Taisus feathered halfway down in front 

I'^nlly feathered 

Feathered to base of toes 

do 

I Fully f(>athered 

I -Vhno.st fully feathered 

I Fully feathered 

Tarsus feathered halfway tlowii in front 
Feathered to toes 



^»f r^*<* ^ Formula for 
trices; rcetriees. 



10 1,2,3,4,.'>. 

10 1,2, 3, 4, 5. 

10 1,2, 3.4,5. 

10 5, 4, 3, 2.1. 

10 1,2, 3, 4. 5. 

12 1.2, 3, 4, 5, 6. 

12 1.2, 3, 4, 5, 6. 

12 1,2,3,4,.>,G. 

12 1,2,3,4, 5, 6. 

12 1,2, 3, 4. 5,6. 

12 1.2,3.4,5.G. 

12 0,5,4, 3, 2,1. 



Having' tliiis set tlie more important faets before ns in a eondensed 
and therefore (*onvenient form, let us see what inferences, if any, can 
be drawn from them. In order to estimate correctly the value of like- 
nesses and the weight of differences, one mast hrst consider the rela- 
tive importance of the ditferent pterylographieal eharacters in any 
two groups. We may safely assert that the most importance attaches 
to the fundamental idan of the pterylosis, while slight variations carry 
little weight, 'this is to be inferred from the uniform pterylosis of 
pleiirly defined groups such as the Grouse or even the Passeres. Xext 
to this I should rank the condition of the wing, whether aqiiincubital 
or not, and the number of rows of coverts and then the condition of 
the oil-gland tuft, aftershaft, and down. The number of reetrices, 
remiges, and feathers in the alula are much more variable aud deiiend 
to some extent perhai)S on the size of the bird, but of course agreement 
ill these details would carry more weight tliau differences. Less valu- 
able would be the dcniidatiou of the tarsus and tibia, which is more or 
less dependent on the habits of each species, while the least impor- 
tant of all characters is the presence or absence of peculiar feathers 
or crests, because these often differ even in the two sexes of the same 
species. Estimating the value of the characters in this way, let us 
now examine, under the following four heads, tlie comparative pteiy- 
logra])hy of the two groupis before us: (1) fundamental plan of ptery- 
losis, togetlua* with its variation in detail; (2) arrangement of the 
feathers of the wing; (3) aftershafts, oil gland, aud down: (4) tail. 
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Fiindamcntcd plan and variation in dctaiL — In regnrd to the fimda- 
meiitid jdan of the ])terylosis, it needrs oidy a glance at tlie figures to 
show us that while dorsally the tAvo groups are very similar, there 
is ventrally at least one important difference. On the head the 
featheringis much more dense and uniform in Striges than in Capri- 
mulgi, but there are nevertheless signs in the former group of a 
tendency towards a less uniform covering, as Avitness the longitudinal 
rows of Asio and Me{/a,sco2)s, Furthermore, in Chordcilcs, there is 
a much more uniform feathering of the infra-maiidibular region than 
in any oat! exce])t possibly Spcofi/to, There is no constant difter- 
ence between the tAvo groups in tlie upper and lower ceiwical tracts 
which are always narrow and clearly forked. The dorsal travt is prac- 
ticall}" the sa.ine in both, varying indeed in the different genera as to 
its extent and its union with the forks of the uiijier cen’ical. The 
strong limnerals with an evident parapterum are also common to the 
tAvo groups and the peculiarly placed femoral tract is likewise clnirac- 
teristic of both, which is the more remarkable as the tibia is always 
much more heaAuly feathered in Striges. As a rule, too, the oavIs have 
the feet much more fully clothed, but as much of the tarsus is bare in 
Gymnoiflanx as in AntrostomuH so that this slight difference is by no 
means constant. On the A^entral surface the tAVo groups agree in sca^- 
eral minor details such as a strong hyimptermn and hook, connecting 
with the sternal tract, and the numerous scattered feathers on the 
upper outer corner of the breast and on the shoulder, including a 
connection betAveen the loAver cervical and the humeral tracts. But it 
is on the breast that we find the first real diffeiencein.the fundamental 
plan, and this demands a careful examination. In the Caprimulgi, the 
lower cervical after forking continues on each side as a single tract, 
forming on the breast a broad and strong sternal, and on the belly, 
after narrowing abruiitly, the much Aveaker ventral tract. In the Stri- 
ges on the other hand, the Ioaa er cervical, after forking, forms on each 
side of the breast the AA'ell-markcd sternal tracts, but does not continue 
down on the belly to form the ventrals. These are, on the contrary, in 
the tyi)ical Strigine pterylosis, entirely separate from the other tracts 
at least as far up as the furcula and owing to their weakness at that 
point their union with the sternals is often very indistinct. It will be 
at once seen that this difference is really important, but Avhen we con- 
sider the condition of these tracts in Strix, Ave find an arrangement 
that is really intermediate betAveen the tAA o groups, and this gi A’^es us 
a hint as to Iioav the Caprimulgine form may have been derived from 
such an arrangement as occurs at present in the owls. In Sfrix, as has 
already been ])ointed out,' not only do the Aumtral and sternal tracts 
fuse clearly near the furcula, but owing to the slight outward cui a e of 
the foiiner and a more abru])t iinvard curve of the latter, the tAAm 
unite at the posterior extremity of the sternals so as to form in reality 
one broad tract on the breast, containing a longitudinal aiiterium. It 
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■will be (‘jisily seen tlnit should this fusion im rease at each end and 
continue until tlie apteriuiii had disapi>eared, M e Mould arrive at the 
Capriniulgine condition. JMay it not be true that in this way the single 
tract of the Caprinuilgi has been foi nied ? At an^^ rate thei e is noth- 
ing inherently iini)robable in the idea. If this be granted the conclu- 
sion is inevitable that the fundamental ])lan of the pterylosis v as 
originally the same in both grou])s, and since in those minor points in 
which they differ (such as the longitudinal rows on the head in the Cap- 
rimnlgi and the feathering of the tarsus in the Striges) tln^re are numer- 
ous intergradations, there is certainly reason to admit the possibility of 
some relationship. It may be mentioned here that Stn.r sho\vs 
another peculiarity which is not unlike one of the featui es of Chor- 
deiles. It will be remembered that the lower cei vical fork of the latter 
genus shows a prominent inner branch and although tliis is not found 
in any owl, yet the peculiar formation of the tract in Stri.r gives us a 
hint as to its possible origin. The above hypotheses in regard to the 
origin of the single sternal ventral tract in the Caprimulgi and the 
inner cervical tooth in Chordciles seem to indicate greater vS])ecializatioii 
on the part of this group and it is woi th vdiile to bear this in mind as 
we consid(*r the other characters to be compared. 

Arrangement of the feathers of the a^ing. — Since the ving is one of 
the most characteristic organs of a bird, and since variations in the 
arrangement of its feathers are almost endless even within the limits 
of well-defined groups, similaiities in these points must carry con- 
siderable M^eight, especially when these likenesses are in such details 
as the comparative length of the inimaries. If we compare the 
wing of an owl with that of one of our goatsuckers, we find sub- 
stantial agreement in several points, but some apparently important 
differences in others. Both agree in being aquincubital, a character 
which seems to be of the greatest im])ortance. They agiec fuither 
in the number of rows and distribution of the coverts and even fairly 
well in the comparative lengths of the primaries. Thus among the 
Caprimulgi, the eighth and ninth are about equal and are longest; 
then follow the seventh and tenth (about equal), and the sixth, very 
little shorter, and then o, 4, 3, 2, 1. Chordciles (according to Cones) has 
the tenth equal to the ninth and the rest in regular succession. Among 
the owls examined there are three groups; Asia and Speotgto agreeing 
very closel}" with the whip-poor-will as above given, the eighth and ninth 
being about equal, seventh next, sixth and tenth (equal), and the rest 
in regular order; AS"fr/.r differing from these and apxu'oaching Chordciles 
in the greater length of the tenth primary, which is longer than the 
seventh and almost equals the ninth; Glaaeidium and Megascops show- 
ing a very different arrangement with the seventh longest and the 
tenth about equal to the first. Striges, however, possess the eleventh 
primary in a rudimentary condition, while it lias completely disappeared 
in the Caprimulgi. The latter have only three feathers in the alula. 
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wliile tlie, owls have four. The number of secondaries varies in the 
different ^(‘nera, but it is almost always gTcater in the owls. It will be 
noticed that these differences are all numerical and that the smaller 
number is always the eharacteristic of the Ca])rimulgi. Jt is well 
known that in the evolutionof birds there has been a distinct tendency 
towards a reduction of the number of remiges and this tendency has 
been very marked in the specialization of many groui)s of small laud 
birds. This reduction takes place not only at the upper or inner end 
of the for(‘arm, thus decreasing the number of secondaries, but also 
at the outer end of the haiid, thus decreasing the number of primaries. 
The former is much the more common and extensive method, so that 
the number of secondaries may vary b(*tween six and forty; while the 
latter is limited to one or two feathers only, the number of primaries at 
least in Carinate bii'ds, vaiying between ten and twelve.* We thus see 
that in the structure of the wing, the Capi imulgi show a greater spe- 
cialization than the Striges, although the arrangement of the coverts, 
the absence of the fifth secondary, and the comparative lengths of the 
primaries would seem to imlicate that the original plan of the wing 
was the same in both grou])S. This is in line with the conclusion to 
which our examination of th<‘ general pterylosis had brought us and 
the consideration of the remaining characters may throw still more 
light on the subject. 

The presence of qffershafts, oil [/laiidj and doini . — In the general 
structure of the i)lumage there is a sui>erficial resemblance between the 
owls and goatsuckc'rs, but a careful examination does not altogether 
bear this out. The greatest difference lies in the presence of an after- 
shaft on the feathers of the Caprimulgi which is entirely lacking in 
Striges. Although stronger in Nifctidromus than ChordeiJes^ it is, (‘Vcii 
in that genus, very weak, although I have always found it present. 
In the owls, however, it is uniformly absent and I have found no trace 
of it in any of the s])ecimens which I have examined. This difference 
can not, therefore, be easily explained away, at least not until we know 
more of the origin and function of the aftershaft and are better 
ac(juainted with the pterylography of all the genera. I have alread}^ 
si>oken of the i)eculiar length of the calamus in the large wing and tail 
f(*athers of the Oa])rimulgi, but I did not find the same structure clearly 
shown among the owls, ex(‘cpt in GJaneidinniy where it was as evident 
as in J^yctidvomns. Down feathers are very rare in both groups, if 
present at all, and I found no trace of an oil-gland tuft in either, 
although Nitzsch speaks of finding a trace of it in Sfrix, 

Xinnher and Jenyth of feathers In the tail. — What has been said above 
in regard to the reduction of tin' number of r(‘iuiges in birds is also 
true of the re(*trices, although the evidemee is less satisfactory. How- 
ever, it will hardly be disputed that the presence often rectrices in the 
Caprimulgi indicates greater modification than the pres(*nce of twelve 
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in the owls. Tliis differeiiee in number might have been something of 
a diflienlty in showing any connection between the two groups were it 
not for the interesting discovery that Micmimllus possesses only ten, 
a fact which seems to liave previously escajied notice. Another thing 
of interest in regard to the tail is that while in both Strig(‘s and Capri- 
nmlgi it is the rule for the middle pair of rectrices to be longest, there 
is an exception in each group; amofig the former kSfrix^ and in the 
latter, C horde lies., has the outer pair longest. 

CONCLUSIONS. 

Having thus compared in detail the pterylographical characters of 
both Caprimulgi and Striges, as far as the material at hand would 
allow, I may justly be permitted to draw a few inferences from the 
facts before me. It can hardly be denied that these facts indicate a 
certain degree of aflinity, and although to me this relationship seems 
quite close, of course it is well understood that conclusions based on 
one set of facts will often be overturned by another set and are, there- 
fore, unreliable, dudging from the wings and tail, the united sternal 
and ventral tracts, and the striking longitudinal arrangement of the 
feathers on the crown, there can be little doubt that the Caprimulgi 
are the more decidedly modified of tlie two groups. In each one of 
these particulars, moreover, there ai(‘ owls almost as fully modified, yet 
they do not combine them as do all of the Caprimulgi. Thus, MicropaUas 
has only ten rectrices, but the head is uniformly feathered and the ven- 
tral tract is distinct, while Strix shows a ])artial union of the sternal and 
ventral tracts, but has twelve rectrices and a closely feathered crown. 
We may thus reasonably conclude that the common ancestors of the 
two groups were rapacious birds much more like owls than goat- 
suckers and probably more or less nocturnal in their habits. They 
had a well-feathered head, a widely forked upper cervical tract, sepjv 
rate sternal and ventral tracts, a peculiarly situated femoral tract, 
twelve rectri(*es, of which the middle pair were longest, and twenty-six 
or more reuiiges, of Avhi(*h eleven were on the hand. The plumage prob- 
ably possessed an aftershaft and the oil gland was bare, while the tarsus 
may have been feathered. From this extremely hypothetical stem, there 
soon arose birds more creiuiscular than noeturiial and insectivorous 
rather than carnivorous. These W(‘re the immediate ancestors, of the 
Caprimulgi and soon lost the first primary, one pair of rectrices, and 
several secondaries. In them also the ventral and sternal tracts fused 
and the feathers of the head condensed into longitudinal rows, while 
the feathers of the tarsus began to disappear. Thus the general 
Caprimulgine pterylosis arose by what will at once be seen as a process 
of condensation, possibly due to the need of greater lightness and 
speed for the capture of their insect prey. FhaJivnopUlus shows the 
most perfect development of this Caprimulgine form and so is the 
most modern descend ent of these hypothetical ancestors. Chordeiles 



572 rrERYLOGRAPnY of OOAr-SrCKEUS AXD OWLS—CLAUK. vol.xvh. 

seems to luive branclied oi’f from tlie Capriiiml^i^iiie form very and 
probably by beeoiiiin,i;* diurnal to a <4reater decree. Tims liaving lit- 
tle iieod of sensitive rictal bristles, it lost tliem, vdiile the win^- anel 
tail were also modified. Among the owls the variation from the sup- 
posed aueestral form has been more spasmodic and the direct progress 
much less, but tln^ pterylography of even the American forms is too lit 
tie known to draw any satisfactory conclusions. It is certaiidy a very 
curious fact that Stri,c shows some variations which are completely 
parallel to those of Chordcilea;^ thus, the outer pair of tail feathers is 
the longest, tlui tenth i)rimary almost e<pials the ninth, the peculiar 
forking of th(‘ lower cervical tract gives a hint of the origin of the 
innei' branch of Chordeilcs, and, finally, the partial fusion of the sternal 
and ventral tra('ts is decidedly Caprimulgine. Whether this indicates 
a nearer approach to that hyxiothetical, lost, parent form is, to say the 
least, doubtful. ]More probably Sfrix has varied from the Strigiue 
stein in the same way, though to a greater degree, perhajis, than 
deiles has from the Gaprimulgin(‘. 

The conclusion, then, to which this study of their pterylograi)hy has 
brought me is that the Capriinulgi are related to Striges, and not very 
distantly either — iirobably a branch from the early part of the 
Strigiue stem. Dr. Shariie, in his addreiss at Budapest on ^‘lieeent 
Attempts to Classify Birds,’' says that the idea that Capriinulgi and 
Striges are nearly allied ‘^is now scouted/’ but he admits that the 
nearest approach to the latter is in Stadonri.s. Garrod, in his very inter- 
esting account of the latter genus,* concludes that it resembles Striges 
much more than Capriinulgi, while Parker t considers its resemblance 
to either group as being purely analogous, and so forming no connect- 
ing link between the two. The weight of argument perhaps, of author- 
ities certainly, is tlius directly opposed to the concluvsions to which 
my observations had led me. It must be, therefore, as above stated, 
that a conclusion based on one set of facts only is eminently unreliable 
and should be set aside if the other characters are all against it. How- 
ever this may be, I can only say that a comparative study of the ptery- 
lography of the two groups as rc])resented in Xorth America most cer- 
tainly shows some surprising similarities. Perhaps, however, it is only 
an extraordinary case of what may be called ‘^analogous variation.” 



^Proc. Zool. Soc., lioinlon. 1873, }). 526. 
t Ox^p. cit., 1889, p. 161. 



